Nodososide and emodin from the flowers of Cassia nodosa and physcion-l-glucoside and physcion from the seeds of Cassia occidentalis can be determined in micro amounts by oxidation with ceric sulphate in presence of sulphuric acid. The reactions required 48, 26, 54 and 30 moles of oxidant respectively, resulting in the formation of formic and acetic acids in each case while carbon dioxide was also produced in the cases of nodososide and physcion-l-glucoside. The conditions of stoichiometric oxidation of the anthraquinones have been studied. Methylation of the hydroxyl groups has been found to retard the rate of oxidation of the anthraquinones whereas free hydroxyl groups are easily attacked by ceric ions. The ranges of errors observed are 0.2 -1.7%, 0.3 -2.9%, 0.2 -3.5% and 0.2 -3.5% respectively.
From the literature it appears that quinones have been determined by earlier workers by coulometric titration 1 , titrimetrically with chromous sulphate 2 , potentiometrically 3 , with sodium borohydride 4 , cerimetrically 5 and other methods 6 . Recently ceric (IV) sulphate has been used as oxidising agent in colorimetric methods for determining organic functional groups 7 ' 8 . The present communication deals with the determination of nodososide 9 (I) and emodin 10 from the flowers of Cassia nodosa and physcion and physcion-l-glucoside from the seeds of Cassia occidentalis 11 . Nodososide and physcionl-glucoside belong to anthraquinone glycosides while emodin and physcion are free anthraquinones which as glycosides form an important group of physiologically active substances isolated from plants. These pigments probably play an important part in the redox processes of living organisms. It is worth noting that nodosin, the aglycone of nodososide, has a marked resemblance with rhodo-It has been found that nodososide, physcion-lglucoside, emodin and physcion can be quantitatively oxidised by ceric sulphate in strongly acidic medium consuming 48, 54, 26 and 30 moles of oxidising agent per mole of the anthraquinone respectively. The formation of formic and acetic acids as main oxidation products was detected in each case while carbon dioxide was also produced in the first two cases. As during the oxidation of anthraquinones Ce 40 changes to Ce 3 ® involving only one electron transfer, therefore the number of moles of ceric sulphate consumed in the oxidation of a mole of an anthraquinone determines the number of equivalents of oxygen required for the oxidation of the anthraquinone. The oxidation of nodososide and physcion-l-glucoside with ceric sulphate in the presence of a large excess of sulphuric acid probablv takes place through hydrolysis followed by the rupture of hydrolytic products. Standard solutions of anthraquinones and ferrous ammonium sulphate were prepared in 0.001 N sodium hydroxide and 0.01 N H2S04 respectively. Solutions of eerie sulphate were prepared from 0.1 N stock solution by dilution with 4 N H2S04 and standardized by titrating against standard ferrous ammonium sulphate solutions using A^-phenylanthranilic acid as indicator.
Experimental

Equipments and Reagents
Micropipettes
The indicator was prepared by dissolving 180 mg of JV-phenylanthranilic acid and 280 mg of Na2C03 in 100 ml of distilled water.
Procedure
A measured volume of the solutions containing 0.50 to 1.50 /nmoles of nodososide or related compoundds was delivered into a conical flask. A known excess of standardized eerie sulphate solution was added along with 20 ml of 16 N H2S04 and the total volume raised to 25 ml with distilled water. After fitting the air condenser into the flask, the contents were boiled for 15 to 20 min. in case of nodososide and emodin and for 40 to 50 min. in case of physcion and its 1-glucoside on a hot plate. The reaction mixture was cooled to room temperature and the residual eerie sulphate was titrated against standardized ferrous ammonium sulphate solution (see Table I ) using 7V-phenylanthranilic acid as indicator. The pink colour was sharply discharged at the end point. Blanks were also carried out simultaneously under identical conditions with all the reagents except anthraquinones.
Results and Discussion
The results are given in Table I . The ranges in which nodososide, physcion-l-glucoside, emodin and physcion have been determined vary from 0.228 mg to 0.703 mg, 0.227 mg to 0.682 mg, 0.134 mg to 0.411 mg and from 0.145 mg to 0.430 mg respectively with the ranges of errors being 0.2 -1.7%, 0.2-3.5%, 0.3-2.9% and 0.2-3.5% respectively. The standard deviations and the relative mean errors calculated are ±0.65, 0.45, 0.76 and 0.64, and 0.27%, 0.92%, 0.10% and 0.28% respectively. These data show that the method is accurate and has almost the same precision but in the case of physcion-l-glucoside the method is no doubt more precise but less accurate.
The oxidation of nodososide, physcion-l-glucoside, emodin and physcion by eerie sulphate in highly acidic medium required 24, 27, 13 and 15 oxygen atoms respectively with the formation of formic and acetic acids in each case which were isolated by the usual method and identified by paper chromatography 13 . From the balanced equations it appears that during the oxidation C-methyl groups of the anthraquinones are transformed to acetic acid while the remaining carbon atoms are oxidised to formic acid. Methoxyl groups are probably first hydrolyzed to form methanol molecules which are subsequently oxidised to formic acid. The above statement seems to be correct as the anthraquinones containing methoxyl groups have been found to require a longer time for oxidation. Carbon dioxide is produced only in the case of glycosides indicating that the sugar moiety attached to an anthraquinone is oxidised completely to water and carbon dioxide.
While doing calculations the equivalent weight of the anthraquinone was found out by dividing its molecular weight with the number of moles of eerie sulphate required for the oxidation (see the balanced equations). It has been noticed that at low r er concentrations of sulphuric acid the reaction does not 
